Coproduction of NDM-1 and KPC-2 in Enterobacter hormaechei from Brazil.
The most important resistance mechanism against β-lactam drugs is the production of carbapenemases. In this study, we report the first identification of Klebsiella pneumoniae carbapenemase (KPC)-2 and New Delhi metallo-β-lactamase (NDM)-1 in Enterobacter hormaechei subps. oharae from Brazil. The detection of carbapenemases was done by phenotypic assays, PCR, and DNA sequencing, whereas the identification was performed by conventional techniques, sequencing of the 16S rDNA gene, and hsp60-genotyping. Molecular typing was performed using pulsed-field gel electrophoresis, and antimicrobial susceptibility was surrogated by the Etest methodology. Using the whole genome sequencing approach, we searched for resistance genes, plasmid incompatibility group genes, and the genetic environment of blaNDM and blaKPC. The plasmid identification was done by restriction digests with the S1 nuclease followed by hybridization using digoxigenin labeled specific probes. The isolate was considered multiresistant, being susceptible to amikacin and polymyxin B. We observed the following resistance genes: blaCTX-M-15, blaACT-7, blaTEM-1, blaOXA-1, aadA1, aadA2, strA, strB, aac(3)-II, qnrB1, and aac(6')-Ib-cr and incompatibility group plasmid genes IncA/C, IncHI2, and IncN. The blaKPC gene was found associated to the transposon Tn4401 isoform b in plasmid with 50 kb (IncN) and blaNDM-1 was flanked by a truncated ISAba125 and bleMBL in plasmid with 160 kb (IncA/C). This study showed the coproduction of two important carbapenemases (KPC-2 and NDM-1) associated with mobile genetic elements of worldwide epidemiological importance (Tn4401 and ISAba125, respectively), reinforcing the idea that urgent measures are necessary to reduce and prevent the spreading of these carbapenemases primarily in the hospital settings.